Qualitative and quantitative differences of cytoskeleton proteins in embryos produced in vitro, in vivo, and by somatic nuclear transfer.
The cytoskeleton, consisting of complex and dynamic systems of structural filaments, intermediate filaments and microtubules, is not only a structural element but also contributes to many cellular processes such as functional compartments, transportation, mitosis, secretion, formation of cell extensions, and intercellular communication. Suggestions in rat 2-cell embryos that abnormal distributions of cytoskeletal proteins occurred following the initiations of developmental arrest and our former studies showing reduced intercellular contact zones in cloned bovine embryos prompted us to conduct comparative studies on 8-cell stage bovine embryos from nuclear transfer (NT), in vitro, and in vivo production. Immunohistochemistry and Laser-Scanning-Microscopy facilitated detection of cytoskeleton proteins--alpha-tubulin, F-actin, beta-catenin, and the cell adhesion protein cadherin; image and cluster analysis were subsequently used to study the distribution pattern of the proteins, whereas Western blot was carried out for their qualitative and quantitative analysis. The maximum fluorescence intensity of stained alpha-tubulin was observed in the cloned and the in vitro embryos. A significant higher intensity of staining for F-actin was observed in the in vivo and in vitro embryos. In contrast, Western blot revealed no differences of actin, tubulin, and catenin between the three tested groups whereas a lower abundance of cadherin proteins in the cloned embryos was visible. The distribution of actin filaments in cloned embryos was more centric or one-sided and not peripheral whereas the stained spots of catenin were smaller in comparison to in vivo or in vitro produced embryos. These differences recorded in the distribution patterns may be associated with cell physiological processes related to an influenced actin-catenin-cadherin system. In conclusion, reduced intercellular contacts coupled with abnormal distribution of cytoskeletal proteins seem to play an important role in the developmental arrest encountered normally at the 8-cell stage in bovine cloned embryos.